Inhibition of the arrest of hematogenously disseminated tumor cells.
Most metastases in patients occur as a result of hematogenous dissemination of tumor cells. This process of metastasis is complex and consists of several steps, foremost of which is the arrest of circulating emboli in capillary beds and the formation of a thrombus at that site. Thrombus formation in the metastasis of human cancer was described first by Billroth in 1878. It was reported that the organization of tumor cell emboli, and the subsequent penetration of tumor cells into the capillary wall, was the first stage of metastasis. Since then, many investigations and observations have been made clinically as well as experimentally to clarify the process (or mechanisms) of tumor cell arrest and how to inhibit it. Coagulative and fibrinolytic pathways were believed to have a main role in thrombus formation. However, other factors responsible for the relationship between tumor cells and the host must be also considered. Elegant and extensive studies by Fidler and Kripke demonstrated that development of metastasis is not a random process, but a selection process of specialized subpopulations of highly metastatic cells within the primary tumors. Biochemical constituents and ionic properties on cell surfaces, deformability or locomotive activities of tumor cells, as well as thrombo-plastic-fibrinolytic activities, are also important factors determining the arrest patterns of circulating tumor cells. On the other hand, host defense factors against tumor cells in the bloodstream have been attracting much attention recently in tumor immunology. Host defense factors relating the arrest of tumor cells to the establishment of metastatic foci seemed difficult to define, since many studies showed contradictory data concerning the influence of immune response on tumor cell arrest. Hemodynamic abnormality may also influence the arrest of tumor cells in the circulation. Hypercoagulability induced from host tissues is greatly associated with the arrest patterns. Platelet activities might affect thrombus formation. Nevertheless, exact explanations of the process or mechanisms inhibiting or enhancing the arrest of tumor cells after hematogenous dissemination have not been obtained. In any event, for cancer treatment, it is important to determine which substances inhibit the arrest of circulating tumor cells and how to prevent hematogenous metastasis. In this review, we will focus upon coagulative and fibrinolytic processes and then upon substances that inhibit the arrest of circulating tumor cells. Furthermore, some comments on the possible clinical applications of inhibitory substances for prevention of cancer metastasis are added.